Molecular epidemiology in the care of patients.
Several different epidemiologic typing methods have been applied in studies of microbial pathogens. These methods include the more traditional nonmolecular approaches as well as the more sophisticated molecular typing methods. Application of traditional epidemiologic typing methods, such as antibiogram, serotyping, biotyping, and phage typing, have occasionally been useful in describing the epidemiology of infectious diseases. However, these methods have generally been considered to be too variable, labor intensive, and slow to be of practical value in epidemiologic investigations. In response to these limitations, several techniques have been adopted from the molecular biology field for use as epidemiologic typing methods and have been applied in studies of bacteria, fungi, viruses, and protozoa. The most widely used molecular typing methods are the DNA-based methods, such as plasmid profiling, restriction endonuclease analysis of plasmid and genomic DNA, Southern hybridization analysis using specific DNA probes, and chromosomal DNA profiling using either pulsed-field gel electrophoresis or polymerase chain reaction-based methods. The various molecular typing methods may be applied to the investigation of outbreaks of infections or may be used in the context of epidemiologic surveillance. For outbreak investigation, typing methods are used to compare isolates from a suspected outbreak to delineate clonally related and unrelated strains with the goal of short-term control of transmission. In the context of epidemiologic surveillance, molecular typing methods may be used to monitor geographic spread and prevalence shifts of epidemic and endemic clones with the goal of long-term evaluation of preventive strategies or for the detection and monitoring of emerging and reemerging infections. The specific typing method selected may vary with the task at hand; however, the typing studies must always be used to supplement, rather than replace, careful epidemiologic investigation.